Degradation and reutilization of alveolar phosphatidylcholine by rat lungs.
We have shown previously that phospholipids instilled through the trachea are removed from the air spaces in isolated rat lungs by a process that is stimulated by beta-adrenergic agonists. In this study, we evaluated the fate of radiolabeled lipid vesicles [50% [3H]dipalmitoyl phosphatidylcholine (DPPC), 25% phosphatidylcholine (PC), 15% cholesterol, and 10% phosphatidylglycerol (PG)]. Vesicles were instilled through the trachea of anesthetized rats, and the lungs removed for perfusion. The percent of instilled 3H that could not be removed from lungs by extensive lung lavage increased progressively; at 3 h this fraction was 25.8 +/- 0.63% (mean +/- SE; n = 8). The percent of dpm in the lung homogenate accounted for by PC decreased progressively while dpm in lyso-PC, unsaturated PC, and aqueous soluble metabolites [choline, choline phosphate, glycerophosphorycholine, and cytidine 5'-diphosphate (CDP) choline (CDP-choline) increased. The dpm in microsomal and lamellar body fractions isolated from lung homogenates also increased progressively with time of perfusion. The presence of 8-bromoadenosine 3',5'-cyclic monophosphate (8-BrcAMP) significantly stimulated both uptake of DPPC and the appearance of radioactivity in metabolites and subcellular organelles. This effect of 8-BrcAMP was not due to stimulation of phospholipase A activity. These results indicate that exogenous phospholipids instilled into the air spaces of rat lungs are internalized and degraded by a process that is stimulated by cAMP.(ABSTRACT TRUNCATED AT 250 WORDS)